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AMENDMENTS TO THE CLAIMS 

1 . (Original) An image processing apparatus for converting the frequency characteristics of 
first color data representing a color image and outputting second color data corresponding to the 
first color data, comprising: 

a hue region data calculation means for using the first color data to calculate first hue 
region data valid for a plurality of particular hue components in the color image represented by 
the first color data; 

a frequency characteristic conversion means for converting the frequency characteristics 
of the first hue region data independently for each of the hue components and thereby outputting 
second hue region data; and 

means for calculating the second color data by using the second hue region data. 

2. (Original) The image processing apparatus of claim 1 , wherein the first hue region data 
calculated by the hue region data calculation means are valid for red, green, blue, yellow, cyan, 
and magenta hue components of the color image represented by the first color data. 

3. (Original) The image processing apparatus of claim 2, wherein the hue region data 
calculation means calculates chromatic component data r, g, b, y, c, m representing sizes of the 
red, green, blue, yellow, cyan, and magenta hue components after an achromatic component has 
been removed from the colors represented by the first color data, and calculates the first hue 
region data hlr, hlg, hlb, hly, hlc, him valid for the red, green, blue, yellow, cyan, and 
magenta hue components by using the chromatic component data and the following formulas: 
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hlr = min(y, m) 



hlg = min(y, c) 



hlb = min(m, c) 



(1) 



hlc = min(g, b) 
hlin = inin(r, b) 
hly = min(r, g) 

4. (Previously Presented) The image processing apparatus of claim 2, wherein the frequency 
characteristic conversion means calculates second hue region data fhlr, flilg, fhlb, flily, flhlc, 
fhlm obtained by independently converting the frequency characteristics of the first hue region 
data hlr, hlg, hlb, hly, hlc, him valid for the red, green, blue, yellow, cyan, and magenta hue 
components, and the means for calculating the second color data calculates second color data 
comprising color data Ro, Go, Bo representing sizes of the red, green, and blue components by 
using the second color region data and achromatic data a representing the achromatic component 
in the color image represented by the first color data, from the following formulas: 



Ro = flilr + fhlm + flily + a 



Go = ftilg + filly + fhlc + a 



(3) 



Bo = flilb + flilc + fhlm + a 
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5. (Previously Presented) The image processing apparatus of claim 1 , wherein the means for 
calculating the second color data calculates the second color data by taking a weighted sum of 
the first hue region data and the second hue region data for each hue component. 

6. (Previously Presented) The image processing apparatus of claim 1 , further comprising 
means for outputting second achromatic data by converting the frequency characteristics of first 
achromatic data representing the achromatic component in the image represented by the first 
color data, wherein the means for calculating the second color data outputs the second color data 
by using the second hue region data and the second achromatic data. 

7. (Previously Presented) The image processing apparatus of claim 1 , fiirther comprising: 
means for outputting an identification code indicating information about hues of colors 

represented by the first color data; and 

selection means for selecting, according to the identification code, second hue region data 
concerning hues of the colors represented by the first color data; wherein 

the means for calculating the second color data outputs the second color data by using the 
second hue region data selected by the selection means. 

8. (Previously Presented) The image processing apparatus of claim 1 , further comprising: 
coefficient generating means for outputting prescribed matrix coefficients set for each 

component of the second hue region data; and 
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matrix calculation means for calculating corrections for correcting the brightaess and/or 
saturation of each hue component of the first color data by performing a matrix calculation 
including multiphcation of the second hue region data by the matrix coefficients, the second hue 
region data being the data operated on; wherein 

the second color data are calculated firom said corrections. 

9. (Original) The image processing apparatus of claim 8, wherein: 

the fi'equency characteristic conversion means outputs second hue region data fhlr, ftilg, 
fhlb, Ally, flilc, flilm obtained by independently converting the frequency characteristics of the 
first hue region data hlr, hlg, hlb, hly, hlc, him valid for the red, green, blue, yellow, cyan, and 
magenta hue components; 

the coefficient generating means outputs matrix coefficients Fij (i = 1 to 3, j = 1 to 3); 

the matrix calculation means calculates corrections Rl, Gl, Bl for the sizes of the red, 
green, and blue components of the first color data firom the following formula, including an 
achromatic data term a representing the size of the achromatic component in the color image 
represented by the first color data: 



Gl 



m 



Bl 



= (Fij) 



fhlr 
flilg 
flilb 
flilc 
fhlm 
flily 



...(6) 



a 
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1 0. (Original) The image processing apparatus of claim 8, further comprising means for 
outputting second achromatic data by converting frequency characteristics of first achromatic 
data representing an achromatic component in the image represented by the first color data, 
wherein the matrix calculation means calculates the corrections by performing a matrix 
calculation including the second achromatic data as the data operated on. 

1 1 . (Original) The image processing apparatus of claim 8, further comprising: 

means for outputting an identification code indicating information about hues of colors 
represented by the first color data; and 

selection means for selecting, according to the identification code, second hue region data 
concerning hues of the colors represented by the first color data; wherein 

the matrix calculation means calculates corrections Rl, Gl, Bl by the following formula, 
using the second hue region data selected by the selection means as the terms hip and hlq: 



'Rl 




'hip' 


Gl 


= {Eij) 


hll 


Bl 




a 



12. (Original) The image processing apparatus of claim 8, wherein the firequency 
characteristic conversion means attenuates or eliminates high-frequency components of hue 
region data valid for a particular hue component. 



6 



MKM/WDT/bms 



Application No. 10/569,947 DocketNo.: 1190-0621PUS1 

Amendment dated February 4, 2009 
Reply to Office Action of December 1, 2008 

13. (Original) The image processing apparatus of claim 8, wherein the frequency 
characteristic conversion means enhances edge components of hue region data valid for a 
particular hue component. 

14. (Currently Amended) An image processing method for converting the frequency 
characteristics of first color data representing a color image and outputting second color data 
corresponding to the first color data, comprising: 

usin g, hue region data calculating means, the first color data to calculate first hue region 
data valid for a plurality of particular hue components in the color image represented by the first 
color data; 

convertin g, in a frequency characteristic conversion means, t he frequency characteristics 
of the first hue region data independentiy for each of the hue components and thereby outputting 
second hue region data; and 

calculatin g, in a second color data calculating means, the second color data by using the 
second hue region data. 

1 5 . (Original) The image processing metiiod of claim 1 4, wherein the calculated first hue 
region data are valid for red, green, blue, yellow, cyan, and magenta hue components of the color 
image represented by the first color data. 
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16. (Original) The image processing method of claim 1 5, wherein the first hue region data 
hit, hlg, hlb, hly, hlc, him valid for the red, green, blue, yellow, cyan, and magenta hue 
components are calculated by calculating chromatic component data r, g, b, y, c, m representing 
sizes of the red, green, blue, yellow, cyan, and magenta hue components after an achromatic 
component has been removed from the colors represented by the first color data, and using the 
chromatic component data in the following formulas: 

hlr = min(y, m) 
hlg = min(y, c) 

hlb = min(m, c) (1) 
hlc = min(g, b) 
him = min(r, b) 
hly = min(r, g) 

1 7. (Previously Presented) The image processing method of claim 1 5, wherein the second 
color data, comprising color data Ro, Go, Bo representing sizes of the red, green, and blue 
components, are calculated by calculating second hue region data fhlr, fhlg, flilb, fhly, fhlc, 
fhlm obtained by independently converting the firequency characteristics of the first hue region 
data hlr, hlg, hlb, hly, hlc, him vaUd for the red, green, blue, yellow, cyan, and magenta hue 
components, and using the second color region data and achromatic data a representing the 
achromatic component in the color image represented by the first color data in the following 
formulas; 
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Ro = fhlr + fhlm + fhly + a 

Go = fhlg + fhly + fhlc + a (3) 

Bo = fhlb + fhlc + fhlm + a 

1 8. (Previously Presented) The image processing method of claim 14, wherein calculating the 
second color data comprises taking a weighted sum of the first hue region data and the second 
hue region data for each hue component. 

19. (Previously Presented) The image processing method of claim 14, further comprising 
outputting second achromatic data by converting the fi-equency characteristics of first achromatic 
data representing the achromatic component in the image represented by the first color data, 
wherein calculating the second color data comprises outputting the second color data by using 
the second hue region data and the second achromatic data. 

20. (Previously Presented) The image processing method of claim 14, fiirther comprising: 
outputting an identification code indicating information about hues of colors represented 

by the first color data; and 

selecting, according to the identification code, second hue region data concerning hues of 
the colors represented by the first color data; wherein 

the second color data are output by using the selected second hue region data. 
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21 . (Previously Presented) The image processing method of claim 14, further comprising: 
outputting prescribed matrix coefficients set for each component of the second hue region 

data; and 

calculating corrections for correcting the brightness and/or saturation of each hue 
component of the first color data by performing a matrix calculation including multiplication of 
the second hue region data by the matrix coefficients, the second hue region data being the data 
operated on; wherein 

the second color data are calculated fi-om said corrections. 

22. (Original) The image processing method of claim 21 , wherein: 

the second hue region data fhlr, fhlg, fhlb, fhly, flilc, fhlm are obtained by 
independently converting the frequency characteristics of the first hue region data hlr, hlg, hlb, 
hly, hlc, him valid for the red, green, blue, yellow, cyan, and magenta hue components; 

matrix coefficients Fij (i = 1 to 3, j = 1 to 3) are output; and 

the corrections Rl , Gl , B 1 for the sizes of the red, green, and blue components of the 
first color data are calculated from the following formula, including an achromatic data term a 
representing the size of the achromatic component in the color image represented by the first 
color data: 
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fhlr 




Jhlg 


Rl 




flilb 


Gl 


= (Fij) 


flilc 


Bl 




flilm 




My 




a 



23 . (Original) The image processing method of claim 2 1 , further comprising outputting 
second achromatic data by converting frequency characteristics of first achromatic data 
representing an achromatic component in the image represented by the first color data, wherein 
the corrections are calculated by performing a matrix calculation including the second 
achromatic data as the data operated on. 



24. (Original) The image processing method of claim 21 , further comprising: 

outputting an identification code indicating information about hues of colors represented 

by the first color data; and 

selecting, according to the identification code, second hue region data concerning hues of 

the colors represented by the first color data; wherein 

the corrections Rl, Gl, Bl are calculated by the following formula, using the second hue 

region data selected by the selection means as the terms hip and hlq: 



'Rl 




'hip' 


Gl 


= (Eij) 


hll 


Bl 




a 
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25 . (Original) The image processing method of claim 2 1 , wherein converting the frequency 
characteristics comprises attenuating or eliminating high-frequency components of hue region 
data valid for a particular hue component. 

26. (Original) The image processing method of claim 21 , wherein converting the frequency 
characteristics comprises enhancing edge components of hue region data valid for a particular 
hue component. 
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